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3GPP™ Work Item Description 


For guidance, see 3GPP Working Procedures, article 39; and 3GPP TR 21.900. 
Comprehensive instructions can be found at http://www.3gpp.org/Work-Items 


Title: Work Item on Uplink Capacity Enhancements 
for LTE 


Acronym: LTE ULEN 


Unique identifier: 


NOTE: If this isa RAN WID including Core and Perf. part, then Title, Acronym and Unique 
identifier refer to the feature WI. Please tick (X) the applicable box(es) in the table 
below: 


This WID includes a Core part 4 


This WID includes a Xx 
Performance part 


1 3GPP Work Area 
| | Core Network 
| 


2 Classification of WI and linked work items 


2.0 Primary classification 


This work item is a... 


Study Item (go to 2.1) 
X Feature (go to 2.2) 


Building Block (go to 2.3 
|__| Work Task (go to 2.4) 


NOTE: Core, Performance and Testing parts of RAN WIs are usually Building Blocks. 
If you are in doubt, please contact MCC. 


2.1 Study Item 


Related Work Item(s) (if any] 


Go to §3. 


2.2 Feature 


Nature of relationship 


Go to §3. 
2.3 Building Block 


Parent Feature (or Study Item) 


FE a 


This work item is ... 


|__| Stage 1 (go to 2.3.1) 
|_| Stage 2 (go to 2.3.2) 
Stage 3 (go to 2.3.3) 


Test spec (go to 
2.3.4) 


Other (go to 2.3.5) 


2 Sk Stage 1 


Source of external requirements (if any) 
[Organization| Document Cid 


Go to §3. 
2.3.2 Stage 2 


If no identified source of stage 1 information, justify: 
Go to §3. 
2.333 Stage 3 


Corresponding stage 2 work item (if any) 
TS 


Else, corresponding stage 1 work item 


Other justification 
TS or CR(s) or external 
document 


If no identified source of stage 2 information, justify: 


Go to §3. 
2.3.4 Test spec 


Go to §3. 
2.3.5 Other 


Title Nature of TS /TR 
relationship 
ae 


Go to §3. 
2.4 Work task 


3 Justification 


The data rate demands are growing rapidly both for UL and DL within the operated networks. 
It is predicted that the data rate per user will grow by more than 9 times between 2014 and 
2020[1]. 


3GPP are defining many features to help support the growing data demands. The main feature 
provided by 3GPP is carrier aggregation to help meet data demands, both on licensed and 
unlicensed spectrum. Another trend that is seen in the industry is the step towards smaller 
transmission power by deployments of small cells and the use of more antennas at the eNB. 
What is common for both types of scenarios are that UE is having a link with a high SINR 
towards the eNB. To be able to utilise such a link it is efficient to support a higher order 
modulation. 


For DL within Rel-12 the spectral efficiency of LTE was enhanced by the introduction of 
256QAM in DL which can be utilised both in combination of small cell deployments and many 
antennas at the eNB. For UL the highest possible modulation order is still 64QAM in 3GPP. It 
can also be observed that there are other technologies on the market that operate in the same 
target scenarios as 3GPP are defining support of 256QAM in UL. A study has been performed 


within [2] that shows that there is a gain in UL in the order of 100% and upwards in user 
throughputs in indoor small cell deployments if UL 256QAM is supported. 


Current UpPTS does not support PUSCH transmission, due to the maximum number of OFDM 
symbols in UpPTS is defined up to 2 since Rel-8 till Rel-12, it is most of a compromise between 
performance between Rel-8 timeline. Today, it is time to support PUSCH transmission in 
special subframe on top of the application of additional SRS transmission in special subframe 
introduced in Rel-13 to better utilize all available uplink spectrum resource. 


[1] Ericsson Mobility report June 2015 
[2] RP-150196 Motivation for Work Item on UL 256QAM for LTE Ericsson 


Objective 


Objective of SI or Core part WI or Testing part WI 


This work item will specify 256QAM support in UL for LTE. The support of 256QAM shall be 
specified in a generic manner for both licensed and unlicensed spectrum. Focus of the work 
should be specific to the support of small cell deployments or deployments with eNB with 
many receive antennas. The detailed work starts from Q2 2016, the objectives are 


e Introduce new MCS table and signalling to support 256QAM in UL [RAN1] 


e Define applicable RRC signalling, UE capability and potential new UE categories 
[RAN2, RAN1] 


e Introduce RF requirements for single carrier and for carrier aggregation on both 
licensed and unlicensed spectrum [RAN4] 


In addition the work item shall specify support UL PUSCH in special subframe. The detailed 
work starts from Q3 2016 the objectives are: 


¢ ULsupport of PUSCH transmission in special subframe [RAN1] 


oO Specify mechanism for supporting PUSCH transmission in special subframe 
with DwPTS of 6 OFDM symbols, GP of 2 OFDM symbols. [RAN1, RAN2] 

oO Introduce applicable RF requirements [RAN4] 

) Backward compatibility with legacy UEs is maintained 


Note: Duplication of work done in other LTE work items should be avoided. 


4.2 Objective of Performance part WI 
NOTE: Leave empty if the WI proposal does not contain a RAN performance part. 


Specify the necessary base station performance requirements to support UL 256QAM 
operations. 

Specify the necessary base station performance requirements to support UL PUSCH in special 
subframe operations. 


4.3 RAN time budget proposal 


NOTE: For WIs/SIs under RAN WG5 leadership this section is not filled out. Otherwise: 
For a not yet approved WI/SI the rapporteur has to fill out the last row of the 
table(s) below up to the target date of the WI/SI (if necessary add further tables): 
Indicate the number of time units (1 TU ~ 2h), i.e. one value for each session/field. 
If no time unit is needed, leave the field empty. 
For WI/SI already approved in the past, the tables below will no longer be updated 
in the WI/SI description (i.e. the tables reflect the status of the initial approval). 
But changes can be proposed in the status report of the WI/SI. 


L: LTE, U: UMTS, J: Joint, RD: RRM/demodulation 


RAN #71 Q2/2016 RAN 
#72 
R1IL|R1U} R2L|R2U} R2J | R3 |R4RF/R4RD/R4RF/R4RD| RIL | RLU} R2L| R2U} R2J | R3 |R4RF/R4RD/R4RF/R4RD 
Core| Core | Perf | Perf Core] Core | Perf | Perf 
84bi| 84bi | 93bi | 93bi| 89bi| 91bi| 78bi| 78bis| 78bi| 78bis| 85 | 85 | 94 | 94 | 90 | 92 | 79 | 79 | 79 79 
Ss Ss iS Ss Ss Ss Ss Ss 
Z 0.5 — 0.5 
RAN #72 Q3/2016 RAN 
#73 
R1L R1U R2L R2U R2) R3 R4RF R4RD Core R4RF R4RD Perf 
Core Perf 
86 86 95 95 91 93 80 80 80 80 
2 0.5 
RAN #73 Q4/2016 RAN 
#74 
R1IL|R1U} R2L|R2U} R2J | R3 |R4RF/R4RD/R4RF/R4RD] RIL | RLU} R2L| R2U} R2J | R3 |R4RF/R4RD/R4RF/R4RD 
Core| Core | Perf | Perf Core| Core | Perf | Perf 
86bi| 86bi | 95bi| 95bi| 91bi| 93bi| 80bi | 80bis| 8Obi|8Obis| 87 | 87 | 96 | 96 | 92 | 94 | 81 81 | 81 81 
S S Ss s Ss Ss iS Ss 
1 1 1 1 
RAN #74 Q1/2017 RAN 
#75 
R1L R1U R2L R2U R2) R3 R4RF R4RD Core R4RF R4RD Perf 
Core Perf 
88 88 97 97 89 95 82 82 82 82 
0.5 0.5 
RAN #75 Q2/2017 RAN 
#76 
R1L}|R1U] R2L | R2U} R2J | R3 |R4RF/R4RD/R4RF/R4RD} RIL| RLU} R2L} R2U]| R2j | R3 |R4RF/R4RD|R4RF| R4RD 
Core| Core | Perf | Perf Core| Core | Perf | Perf 
88bi | 88bi | 97bi | 97bi| 97bi | 95bi| 82bi| 82bis| 82bi|82bis| 89 | 89 | 98 | 98 | 98 | 96 | 83 | 83 | 83 83 
S S Ss Ss Ss Ss Ss Ss 
1 1 
RAN #76 Q3/2017 RAN 
#77 
R1L R1U R2L R2U R2) R3 R4RF R4RD Core R4RF R4RD Perf 
Core Perf 
90 90 99 99 99 97 84 84 84 84 
0.5 


NOTE: In case further explanation of the time budget proposal is needed, then please 
explain this below. 


additional comments to the time budget proposal: 


CO N OD UI 


9 Impacts 


Service Aspects 
MMI-Aspects 
Charging Aspects 
Security Aspects 


UICC 
apps 


10 Expected Output and Time scale 


New specifications [If Study Item, one TR is anticipated] 


Spec No. Title 1st rsp. |2nd rsp.|Presented for |Approved attComments 
WG WG(s) |information atiplenary # 
plenary# 
NOTE: If this isa RAN WID including Core and Perf. part, then all new Core part specs 


have to be listed first and then all new Perf. part specs. Indicate "Core part" or 
"Perf. part" under Comments for each spec. 
By default a new specs can only be new for one of both parts. 


Affected existing specifications [None in the case of Study Items] 


Spec No. 


Approved at 
CR Subject of the CR plenary# 


Comments 


36.211 


Evolved Universal RAN#75 
Terrestrial Radio Access 
(E-UTRA); 

Physical Channels and 
Modulation 


Core Part 


36.212 


Evolved Universal RAN#75 
Terrestrial Radio Access 
(E-UTRA); Multiplexing and 
channel coding 


Core Part 


36.213 


Evolved Universal RAN#75 
Terrestrial Radio Access 
(E-UTRA); Physical layer 
procedures 


Core Part 


36.300 


Evolved Universal RAN#75 
Terrestrial Radio Access 
(E-UTRA) and Evolved 
Universal Terrestrial Radia 
Access Network (E- 
UTRAN); Overall 
description; Stage 2 


Core Part 


36.306 


Evolved Universal RAN#75 
Terrestrial Radio Access 
(E-UTRA); User Equipment 
(UE) radio access 
capabilities 


Core Part 


36.331 


Evolved Universal RAN#75 
Terrestrial Radio Access 
(E-UTRA); Radio Resource 
Control (RRC); Protocol 
specification 


Core Part 


36.101 


Evolved Universal RAN#75 
Terrestrial Radio Access 
(E-UTRA); 

User Equipment (UE) radio 
transmission and 
reception 


Core Part 


36.104 


Evolved Universal RAN#77 
Terrestrial Radio Access 
(E-UTRA); Base Station 

(BS) radio transmission 

and reception 


Performance Part 


36.141 


Evolved Universal RAN#77 
Terrestrial Radio Access 
(E-UTRA); Base Station 
(BS) conformance testing 


Performance Part 


NOTE: If this isa RAN WID including Core and Perf. part, then all new Core part specs 
have to be listed first and then all new Perf. part specs. Indicate "Core part" or 
"Perf. part" under Comments for each spec. 

If an existing spec is affected by both (Core part and Perf. part), then it has to be 
listed twice with appropriate approval dates. 


11 Work item rapporteur(s) 


Falahati, Sorour 
Company: Ericsson 
Email: sorour.falahati@ericsson.com 


Hou, Xueying 
Company: CMCC 
Email: houxueying@chinamobile.com 


12 Work item leadership 


Primary: RAN WG1 
Secondary: RAN WG4 


NOTE: If this isa RAN WID including Core and Perf. part, then this WG specifies the WG 
leading the Core part. 
RAN WG4 is by default leading the Perf. part. 


13 Supporting Individual Members 


Supporting IM name 
Ericsson 

CMCC 

Telstra 

Nokia Networks 
Alcatel-Lucent 
Alcatel-Lucent Shanghai Bell 
Softbank 

Verizon 

Telenor 

KT 

CATR 

CATT 

OPPO 

ZTE 


